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1.0   INTRODUCTION 
 

Waste Management of Washington, Inc. (WMW) is the owner and operator of the Olympic View 
Sanitary Landfill (OVSL) site (Site), located at 10015 SW Barney White Road in Port Orchard, 
Washington. Kitsap Public Health Department (KPHD) issues a Solid Waste Landfill Post-
Closure Permit to OVSL in accordance with Washington Administrative Code (WAC) 173-351 
(Criteria for Municipal Solid Waste (MSW) Landfills) and Kitsap County Board of Health 
Ordinance 2010-1, as amended. 
 
WMW entered into Agreed Order No. DE 00SWFAPNR-1729 with the Washington Department 
of Ecology (Ecology) on January 31, 2000, to address the release of certain products of solid 
waste decomposition into the environment in accordance with the Model Toxics Control Act 
(MTCA) regulations in WAC 173-340. This agreed order required WMW to prepare a Remedial 
Investigation (RI) and Feasibility Study (FS) pursuant to MTCA for the Site. WMW completed 
interim actions to improve the landfill containment system and completed the RI/FS in  
October 2010.   
 
WMW entered into Agreed Order No. DE 8462 with Ecology on June 9, 2011. This agreed order 
requires WMW to implement the Cleanup Action Plan (CAP) (Ecology, 2010). The CAP: 
 

• Addresses contamination in groundwater. 
• States that surface water impacts were not observed and that landfill gas concentrations 

were compliant with the solid waste regulations. 
• Establishes groundwater cleanup levels for ten indicator hazardous substances.  
• Identifies the conditional point of compliance for groundwater as 150 meters (492 feet) 

from the landfill boundary (consistent with the relevant point of compliance defined in 
the solid waste regulations). 

• Identifies compliance groundwater wells. 
• Describes the interim actions performed and actions planned to improve the landfill 

containment system.  
• Requires that WMW implement a monitored natural attenuation program for 

groundwater.  
• Recognizes that institutional controls and financial assurance are required under the solid 

waste regulations. 
 
WAC 173-340-420(2) requires that Ecology (also referred to as “the department”) conduct a 
periodic review of a site every five years under the following conditions: 
 

(a) Whenever the department conducts a cleanup action; 
(b) Whenever the department approves a cleanup action under an order, agreed order, or 

consent decree; 
(c) Or, as resources permit, whenever the department issues a no further action opinion; 
(d)  And one of the following conditions exists: 
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1. Where an institutional control and/or financial assurance is required as part of the 
cleanup action; 

2. Where the cleanup level is based on a practical quantitation limit; or 
3. Where, in the department’s judgment, modifications to the default equations or 

assumptions using site-specific information would significantly increase the 
concentration of hazardous substances remaining at the Site after cleanup or the 
uncertainty in the ecological evaluation or the reliability of the cleanup action is 
such that additional review is necessary to assure long-term protection of human 
health and the environment. 

 
When evaluating whether human health and the environment are being protected, factors the 
department shall consider include [WAC 173-340-420(4)]: 
 

(a) The effectiveness of ongoing or completed cleanup actions, including the effectiveness of 
engineered controls and institutional controls in limiting exposure to hazardous 
substances remaining at the Site; 

(b) New scientific information for individual hazardous substances or mixtures present at the 
Site; 

(c) New applicable state and federal laws for hazardous substances present at the Site; 
(d) Current and projected Site and resource use; 
(e) Availability and practicability of more permanent remedies; and 
(f) The availability of improved analytical techniques to evaluate compliance with cleanup 

levels. 
 
The Department shall publish a notice of all periodic reviews in the Site Register and provide an 
opportunity for public comment.  
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2.0   SUMMARY OF SITE CONDITIONS 
 

Engineering Managements Support, Inc. (EMSI, 2021) prepared a Five Year Review Evaluation 
for OVSL on behalf of WMW. This periodic review references figures and tables from the EMSI 
(2021) report, which are provided in Appendices 6.1 and 6.2, respectively. 

 

2.1 Site Description and History 
 

The OVSL site is located at 10015 SW Barney White Road in Port Orchard, Washington, within 
the Olympic View Industrial Park Complex. WMW owns eleven adjoining parcels totaling 
454.15 acres, and the approximate 65-acre MSW landfill is located on three of those parcels. 
OVSL accepted MSW between 1963 and 2002. The landfill consists of three adjoining areas 
(Appendix 6.1, Figure 2): 
 

• The approximate 20-acre Old Barney White Landfill (OBWL) lies in the southwest 
portion of the facility. OBWL was constructed before the implementation of WAC  
173-301 (the state’s first solid waste regulation) in 1972 and closed before its repeal in 
1985. OBWL has no bottom liner, but was completed with a final cover system in 1993 
that was compliant with WAC 173-304 (Minimum Functional Standards for Solid Waste 
Handling). 

• The approximate 25-acre Phase I Landfill area, located adjacent to the east side of the 
OBWL, consists of: 
 

o Phase I Stage A has a bottom liner that was not constructed to meet bottom liner 
requirements in WAC 173-304 because the area was already constructed and 
filled before these requirements were implemented on November 27, 1985. 

o Phase I Stage B and Phase I Stage C were designed and constructed with a bottom 
liner system that met the requirements of WAC 173-304-460.  
 

• The approximate 20-acre Phase II Landfill area, located adjacent to the north side of 
Phase I, includes a bottom liner system designed and constructed to meet the 
requirements of WAC 173-351 (Criteria for MSW Landfills). 

 
Concurrent with the closure of the disposal areas at the Site in 2002, WMW constructed a solid 
waste transfer station near the landfill to allow for continued service for south Kitsap County 
residents. The current land uses around the Site include industrial activities (e.g., the waste 
transfer station) to the north and east, recreational uses to the south, and residential uses to the 
west. 
 
Existing source control and containment systems include: 
 

• Geomembrane cap over the Phase I and II landfill cells and OBWL to reduce 
precipitation infiltration and resulting leachate generation. 
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• Stormwater runoff diversion and control structures to reduce precipitation infiltration and 
leachate generation. 

• Geomembrane liner beneath Phases I and II (excluding Phase I, Stage A) to contain 
leachate. 

• Leachate collection system from the Phase I and II Landfill cells. 
• OBWL toe drain leachate collection system. 
• Leachate treatment and disposal system. 
• Landfill gas extraction and treatment system for Phase I, Phase II, and OBWL. 

 
The OVSL Site is located on a hillside that slopes westward along the flank of the Southern 
Upland to the Union River Valley. The highest elevation on the Site is approximately 300 feet 
above mean sea level (MSL), near the eastern boundary. Ground surface elevation in the Union 
River Valley adjacent to the west of the Site is about 140 feet MSL (Parametrix, 2007). 
 
Surface water generally flows from the upland areas east of the Site towards the Union River to 
the west. The landfill boundary is about 1500 feet from the Union River at the closest point. The 
East Fork of the Union River passes close to or through a corner of the site to the northwest. 
Tributary No. 512 to the Union River is located near the southern Site boundary and extends 
from the southeast corner of the Site about 4,000 feet towards the southwest corner of the Site. 
Wetlands located on the western portion of the Site receive surface water runoff and discharge 
from seeps and springs (Parametrix, 2007). 
 
The subsurface at the Site is dominated by poorly graded to well graded sands and gravels 
associated with coarse-grained Vashon recessional and advance outwash deposits and 
intervening lenses of silty sands, silts and clays associated with Vashon recessional lacustrine 
deposits. The outwash deposits and the interbedded recessional lacustrine deposits overlay thick 
deposits of silts and clays associated with the Vashon advance lacustrine deposits. 
 
Groundwater is present in all of the units beneath the Site, with the primary groundwater system 
composed of the Vashon recessional and advance outwash deposits. These two units have been 
shown to act as one continuous unconfined aquifer extending from the water table to the 
underlying fine-grained deposits of the Vashon advance lacustrine deposits. The groundwater 
flow direction of the regional aquifer is generally to the west or west northwest, extending from 
the highland areas along the eastern and southeastern portions of the Site to the wetlands and 
Union River valley to the west and west-northwest of the Site. 
 
The regional aquifer is a water supply source for multiple residences in the vicinity of the OVSL. 
A water well inventory was completed as part of the Remedial Investigation and served as the 
basis for development and implementation of a water supply well sampling program. Evaluation 
of the water quality data from these sampling events indicated that none of these wells have been 
impacted by the landfill. 
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2.2 Site Investigations  
 
The CAP reports that groundwater downgradient of the landfill contained volatile organic 
compounds, trace metals, and general water quality parameters at concentrations above state 
standards or risk-based levels. The extent of groundwater contamination was primarily 
coincident with areas located immediately downgradient of the landfill within the property 
boundary. 
 
The CAP reported that: 
 

• No domestic wells were impacted by the site. 
• Contaminants were not detected in surface water samples collected from the site. The 

surface water quality of the receiving water downgradient and downstream of the landfill 
was consistent with background conditions.  

• Landfill gas, specifically methane and carbon dioxide, have historically been detected in 
monitoring probes outside the landfill area. Landfill gas concentrations were below the 
methane migration standards in WAC 173-351-200(4). Methane is not regulated under 
MTCA. 
 

2.3 Cleanup Actions 
 
The CAP selected cleanup Alternative 2 (Landfill Gas Collection System Upgrades), which 
includes: 
 
Landfill Post-Closure Care Activities 
 
KPHD permits WMW to perform post-closure care at OVSL in accordance with WAC 173-351 
and Kitsap County Board of Health Ordinance 2010-1. Post-closure care includes continued 
operation and maintenance of the existing landfill source control and containment systems and 
environmental monitoring programs. 
 
Specific post-closure care activities and requirements are detailed in the OVSL Post Closure 
Operations & Maintenance Plan which is currently under review by Ecology and KPHD (Vikek, 
2020) and Solid Waste Landfill Post Closure Permit for the Olympic View Sanitary Landfill 
(KPHD, 2021a). The ongoing operations, maintenance, and monitoring activities include: 
 

• Inspection and maintenance of the landfill cover. 
• Control of weeds and intrusive vegetation to eliminate the potential for root penetration 

into and resultant damage to the cover. 
• Inspection and maintenance of stormwater runoff and control structures. 
• Extraction and collection of leachate from the collection system associated with the 

Phase I and II landfills and from the OBWL toe drain system. 
• Storage and treatment of collected leachate in the double-lined leachate collection pond. 
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• Disposal of leachate through a publicly-owned treatment works under State Waste 
Discharge Permit No. 7271.  

• Inspection, maintenance, and repair of the leachate collection system pumps, piping, 
transfer, and truck load-out pumps and the leachate pond liner and cover. 

• Inspection, operation, and maintenance of the landfill gas vacuum blowers, landfill gas 
extraction wells, and lateral and header piping to extract and collect landfill gas from the 
Phase I and II cells and from OBWL. 

• Destruction of the landfill gas in the flare pursuant to the conditions of Order of Approval 
No. 6954, issued by Puget Sound Clean Air Agency. 

• Operation of the landfill gas condensate traps to collect condensate and disposal of the 
condensate in conjunction with leachate disposal. 

• Inspection and maintenance of the perimeter fencing to limit trespass potential. 
• Inspection and maintenance of existing berms and, if necessary, construction of 

additional berms across roads or trails to limit trespass potential. 
• Inspection, repair, and maintenance of the environmental monitoring points and systems. 

 
WMW is required to perform post-closure care until the landfill becomes functionally stable for 
leachate, landfill gas, landfill settlement and cover integrity, and groundwater quality in 
accordance with WAC 173-351-500(2)(b)(iii). WMW is required to maintain financial assurance 
for post-closure care in accordance with WAC 173-351-600. 
 
Improvements to Leachate, Gas, and Stormwater Management Systems 
 
The cleanup action included the following improvements/enhancements and repairs to reduce 
potential leachate generation, increase leachate capture, optimize gas collection, and further 
reduce the potential for migration of landfill gas from the landfill.  
 
The following improvements were implemented between 2011 and 2015: 
 

• Repair/modification of the landfill cover system along the landfill toe to reduce potential 
for stormwater infiltration and resultant leachate generation, and to reduce potential for 
atmospheric air intrusion and resultant increased oxygen levels and loss of vacuum 
applied by the landfill gas system. 

• Inspection and repair of penetrations to cover system to reduce potential for atmospheric 
air intrusion and resultant increased oxygen levels and loss of vacuum applied by the 
landfill gas system. 

• Repair/replacement of landfill gas extraction wells containing blockages that restrict gas 
extraction and flow. 

• Repair/replacement of landfill gas extraction system conveyance piping as needed to 
eliminate blockages that restrict gas extraction and flow. 

• Repair/replacement of condensate collection equipment as needed to reduce condensate 
accumulation in the piping that causes blockages, thereby restricting gas extraction and 
flow. 

• Maintenance/repair of landfill gas system vacuum blowers to optimize gas extraction and 
flow. 
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• A program of optimization of the landfill gas collection system (well field balancing) to 
ensure that all portions of the landfill are subject to vacuum thereby minimizing the 
potential for gas migration from the landfill. 

• Increased inspection, maintenance, and adjustment of the leachate collection system 
pumps to ensure optimum performance of the leachate extraction system. 

• Repair and improvement of the perimeter stormwater drainage diversion and control 
system to minimize the potential for stormwater infiltration into the landfill and resultant 
leachate generation. 

 
The following improvements, not required by the CAP, were completed between 2016 and 2020:   
 

• Replacement of brittle leachate pipe riser on west perimeter road where a leachate release 
occurred at LR-3 on August 20, 2019 (ERTS 692481) (WMW, 2019; SCS Engineers, 
2019). 

• Replacement of leachate pond leakage collection system pump. 
 
WMW is evaluating potential alternatives to address the north slope of the leachate pond to 
comply with earthquake standards that are applicable for surface impoundments with a capacity 
greater than 10 acre-feet of water (WAC 173-350-330(12)). Alternatives include: 
 

• Design of smaller leachate pond and decommissioning of the existing leachate pond. 
• Construction of a mechanically stabilized earth wall outside of the wetlands. 
• Regrading of the north slope and construction and maintenance of replacement wetlands. 

 
This analysis is expected to be completed in 2022. 
 
Additional Landfill Gas Extraction Wells 
 
The cleanup action required that additional landfill gas extraction wells be installed, primarily 
within OBWL, to reduce the amount of gas that may be contributing to groundwater 
contamination beneath and subsequently downgradient of OBWL and to reduce the potential for 
lateral gas migration. In 2011, six additional landfill gas extraction wells were installed in 
OBWL and connected to the landfill gas collection system. Evaluation of the assumed radius of 
influence for the landfill gas extraction wells indicated that the additional six landfill gas 
extraction wells combined with the existing 14 wells in OBWL provided adequate coverage 
(SCS, 2011). 
 
Twenty-three of the landfill gas wells were taken off-line in the last 5 years due to low or no 
methane production. None of the landfill gas wells were abandoned (EMSI, 2021). 
 
Natural Attenuation 
 
In addition to the source control measures described above, the selected cleanup alternative relies 
upon natural attenuation processes to achieve Site cleanup levels. Over time, natural attenuation 
reduces the concentrations of chemicals introduced into the environment using natural biological 
and chemical processes. Natural attenuation is monitored as described in the next subsection. 
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Environmental Monitoring Program 
 
The CAP includes the implementation of the Environmental Monitoring Plan (EMP) (EMSI, 
2009). The EMP was prepared before the completion of the Feasibility Study (June 2010) and 
the CAP (December 2010), and it addresses both MTCA and solid waste regulation 
requirements. Groundwater monitoring is required under both MTCA and WAC 173-351. 
Landfill gas, leachate, and stormwater sampling are not required under MTCA. The EMP 
includes a Sampling and Analysis Plan (SAP) as an appendix, which satisfies WAC 173-340-820 
(Sampling and Analysis Plans) and WAC 173-351-410 (Groundwater Sampling and Analysis 
Requirements). Solid waste regulation WAC 173-351-410 addresses all aspects of MTCA 
regulation WAC 173-340-820. Additionally, solid waste regulation WAC 173-351-440 
(Assessment Monitoring Program) addresses all aspects for monitored natural attenuation.  
 
The SAP is continually updated under the landfill permit: 
 

• The SAP was updated to comply with the 2012 update of WAC 173-351, which requires 
the analysis of total metals1 (SCS, 2013).  

• The SAP (Revision 1.1) was updated to address Ecology’s 2016/2017 Periodic Review 
and Ecology’s onsite building monitoring and landfill gas monitoring procedures (SCS, 
2017).  

• The SAP (Revision 1.2) was updated based on statistically significant decreasing trends 
in contaminant concentrations (SCS, 2019). Ecology approved the following changes on 
a two-year trial basis: 
 

o Reduced sampling frequency of compliance and downgradient wells from 
quarterly to semi-annually based the statistically significant decreasing trends in 
contamination. 

o Collection of field parameters only from upgradient wells during one of the semi-
annual sampling events;  
 

• As discussed in Section 2.4, KPHD and Ecology (July 15, 2021) recommended that 
WMW revise the SAP to adopt the natural background concentrations of arsenic, iron, 
and manganese and the upgradient background concentration of ammonia as the 
groundwater quality standards in accordance with WAC 173-200-050(b)(ii). The agency 
letters are provided in Appendix 6.3. WMW revised SAP (Revision 1.3) to incorporate 
the recommended background concentrations as groundwater quality standards (SCS, 
2021). 

 
Institutional Controls 
 
The CAP requires the following institutional controls: 
 

• Signage to identify the presence of the landfill. 
• Access restrictions – locked gates, berms. 

                                                 
1 This document reports total concentrations of arsenic, iron, and manganese. 
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• Restricted use of the landfill surface. 
• Deed notification regarding the presence of the landfill. 
• Financial assurance for post-closure operation and maintenance costs. 
• Existing regulatory prohibitions on installing water supply wells within 1,000 feet of 

waste management unit boundaries of a solid waste landfill. 
 
These institutional controls are required under WAC 173-351 and the landfill permit, except the 
water well prohibition. WAC 173-160-171(3)(b)(vi) requires that water wells be set back a 
minimum of 1,000 feet from the property boundary of solid waste landfills. The CAP recognizes 
that the institutional control requirements under the solid waste regulations and does not require 
an environmental covenant under MTCA. 
 

2.4 Evaluation of Natural Background Concentrations 
 
The Remedial Investigation/Feasibility Study Executive Summary (October 2010) states that 
background concentrations of arsenic, iron, manganese, and ammonia were evaluated in the 2008 
Annual Monitoring Report for the landfill. Background prediction limits were calculated based 
on the 99% upper confidence limit (UCL) of sampling results from monitoring wells MW-13, 
MW-13A, MW-13B, and MW-35 between 2005 and 2008. These wells are located east and 
upgradient of the landfill2. The calculated background concentrations were: 
 

• 0.462 µg/L arsenic  
• 230 µg/L iron  
• 31 µg/L manganese  
• 190 µg/L nitrate  

 
Ecology recommended that WMW evaluate natural background metal concentrations in regional 
groundwater during the MTCA periodic review process. WMW contracted JMO Consulting to 
evaluate background concentrations, who coordinated with Ecology and KPHD during the 
evaluation. JMO Consulting submitted two technical memoranda describing the background 
evaluation: 
 

• Statistical Derivation of Background Metal Concentrations – Olympic View Sanitary 
Landfill, Kitsap County, Washington (JMO Consulting, May 20, 2021).   

• Development of Background Metals Concentrations – Olympic View Sanitary Landfill, 
Kitsap County, Washington (JMO Consulting, March 25, 2021) (included as 
Attachment 1 of the May 20, 2021 technical memorandum). 

 
JMO Consulting calculated natural background concentrations for arsenic, iron, and manganese 
in groundwater based on the 95% UCL with 95% coverage. The calculated natural background 
concentrations are:  
                                                 
2 See Figure 5 (Groundwater Monitoring Well Network), Five Year Review Evaluation Olympic View Sanitary 
Landfill, Engineering Management Support, Inc., June 9, 2021. 
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• 4.27 µg/L arsenic  
• 1,900 µg/L iron  
• 730 µg/L manganese  

 
The calculated natural background concentration of arsenic is less than 10 µg/L maximum 
contaminant level for drinking water and less than the 5 µg/L MTCA Method A cleanup level, 
which is based on a regulatory accepted background concentration. The calculated natural 
background concentrations of iron and manganese are less than the 11,000 µg/L Method B 
cleanup level for iron and the 750 µg/L MTCA Method B cleanup level for manganese, which 
are based on toxicological risk. 
 
KPHD and Ecology recommended that WMW revise the SAP, required under the landfill permit, 
and adopt the natural background concentrations of arsenic, iron, and manganese and the 
upgradient background concentration of ammonia as the groundwater quality standards in 
accordance with WAC 173-200-050(b)(ii). The agency letters are provided in Appendix 6.3. The 
SAP, Revision 1.4, adopts the background concentrations as groundwater quality standards 
(SCS, 2021). 
 

2.5 Indicator Hazardous Substances, Cleanup Levels, Point of 
Compliance 

 
The CAP identifies the indicator hazardous substances, groundwater cleanup levels, and 
conditional points of compliance for groundwater. The upgradient background concentrations of 
arsenic and ammonia were applied as groundwater cleanup levels, as allowed under WAC 173-
340-720(7)(c). The indicator hazardous substances and groundwater cleanup levels are defined in 
Table 3 of the CAP, which are summarized in Table 2.1 below:  
 

Table 2.1: Groundwater Cleanup Levels  
for Indicator Hazardous Substances 

Indicator Hazardous Substance Groundwater Cleanup Level 
(µg/L) 

Volatile organic compounds  
Trichloroethylene 1 
cis-1,2-Dichloroethylene 35 
Vinyl chloride 0.2 
1,1-Dichloroethane 50 
1,4-Dichlorobenzene 2 
Ethyl ether 50 
Naturally occurring metals  
Arsenic 0.462 
Iron 300 
Manganese 50 
Conventional parameters  
Ammonia 190 
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The groundwater point of compliance under MTCA is defined in WAC 173-340-720(8): 
 

Point of compliance. Point or points where the groundwater cleanup levels must be attained 
for a site to be in compliance with the cleanup standards. 
 
Standard point of compliance. Shall be established throughout the site from the uppermost 
level of the saturated zone extending vertically to the lowest most depth which could 
potentially be affected by the site. 
 
Conditional point of compliance. Shall be as close as practicable to the source of hazardous 
substances and within the property, when it is not practicable to meet the cleanup level 
throughout the site within a reasonable restoration timeframe.  

 
The groundwater point of compliance is alternately defined in WAC 173-351-300(6) for MSW 
landfills. 
 

Relevant point of compliance. No more than 150 meters (492 feet) from the waste 
management unit boundary and within land owned by the owner of the landfill.  

 
KPHD approved the relevant point of compliance for OVSL during the permitting process based 
on factors required in WAC 173-351-300(6). 
 
The CAP specifies a conditional point of compliance that is consistent with the relevant point of 
compliance defined in the solid waste regulations. The CAP specifies the conditional point of 
compliance to be 150 meters (492 feet) from the landfill, and that it will be monitored by 
groundwater monitoring wells MW-15R, M-34A, MW-34C, MW-39, MW-42, and MW-43. 
 
The landfill permit requires that WMW perform post-closure care until the landfill is 
functionally stable. One functional stability criterion is that groundwater quality must remain in 
compliance with the groundwater quality standards established under WAC 173-200 (Water 
Quality Standards for Groundwaters of the State of Washington) at the relevant point of 
compliance (WAC 173-351-500(2)(b)(iii)(D)). 

2.6 Environmental Covenant 
 
OVSL should be subject to environmental covenants associated with landfill closure and post-
closure care under WAC 173-351, and corrective action under MTCA. Table 2.2 shows the 
WMW-owned parcels3 and identifies the environmental covenants recorded on the parcels. 
 

                                                 
3 Kitsap County parcels identified by https://psearch.kitsapgov.com/psearch/ on August 6, 2021. 

https://psearch.kitsapgov.com/psearch/
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Table 2.2: OVSL Parcels and Environmental Covenant Checklist 
Owner Kitsap County 

Parcel No. 
Acreage 
(acres) 

Description Landfill 
Closure 
Covenant 

Landfill 
Post-
Closure 
Covenant 

MTCA 
Covenant 

WMW 102301-1-003-1003 27.34 OBWL, leachate pond – – Yes 
WMW 102301-1-004-1002 41.40 Phase I and II landfills  – Yes Yes 
WMW 102301-1-001-1005 41.38 Phase II landfill – Yes Yes 
WMW 102301-4-001-1009 37.76 South of Phase I landfill – – Yes 
WMW 102301-4-002-1008 20.40 South of OBWL – – Yes 
WMW 102301-3-001-1001 141.19 Southwest of OBWL – – Yes 
WMW 102301-2-028-1002 40.40 Leachate pond and west – Yes Yes 
WMW 102301-1-005-1001 14.08 North of OBWL – Yes Yes 
WMW 102301-1-002-1004 41.40 North of OBWL – – Yes 
WMW 032301-4-009-1000 38.43 North of Phase II landfill – – – 
WMW 022301-3-003-1009 10.37 Northeast of Phase II landfill – – – 
NA 192501-1-009-2004 NA Non-existent parcel  – – Yes 
WMW Total 454.15     

 
Landfill Closure 
 
WMW is required to provide an environmental covenant for the closed MSW landfill under 
WAC 173-351-500(1)(h). Ecology did not identify an environmental covenant associated with 
closure of the landfill in 2004, which should prohibit uses that (WAC 173-351-500(1)(h)(iv)): 
 

A. Threatens the integrity of any cover, waste containment, stormwater control, gas, 
leachate, public access control, or environmental monitoring systems; 

B. May interfere with the operation and maintenance, monitoring, or other measures 
necessary to assure the integrity of the MSW landfill unit and continued protection of 
human health and the environment; and 

C. May result in the release of solid waste constituents or otherwise exacerbate exposures. 
 
The MTCA environmental covenant includes these restrictions in Section 2 of that covenant, as 
described below. 
 
Landfill Post-Closure Care 
 
WAC 173-351 was updated in 2012 to include functional stability criteria for leachate, landfill 
gas, landfill settlement and cover integrity, and groundwater quality for ending post-closure care. 
KPHD should consider the functional stability criteria when decreasing or increasing the post-
closure care period of the permitted landfill. Groundwater quality must be compliant with 
groundwater quality standards at the relevant point compliance (i.e., 150 meters or 492 feet from 
the landfill boundary). Landfill owners and operators were required to update their post-closure 
plans or environmental covenants prepared in accordance with WAC 173-351(1)(iv) to include 
functional stability criteria in WAC 173-351-500(2)(b)(iii) by November 1, 2013.  
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WMW recorded a covenant on four parcels on September 6, 2011 (provided in Appendix 6.4), 
which restricts the property in accordance with WAC 173-351-500(2)(b)(iii)4 (i.e., functional 
stability criteria) and subjects the property to 40 CFR 61, Subpart M (National Emission 
Standard for Asbestos). The parcels with covenants include the Phase I and II landfills, and the 
two parcels that adjoin the OBWL to the north and west. The covenant was not recorded on the 
parcel that contains OBWL, which closed prior to the implementation of WAC 173-304. This 
covenant states that WMW intends to control future site access and use of the property, but does 
not reference prohibited uses in WAC 173-351-500(1)(h)(iv).  
 
Corrective Action 
 
WMW prepared a Restrictive (Environmental) Covenant on April 18, 2011, which was signed by 
WMW on April 25, 2011, and by Ecology on June 11, 2011. This covenant is provided in 
Appendix 6.5. The covenant was prepared in accordance with MTCA and the Uniform 
Environmental Covenants Acts. The MTCA covenant was recorded on the three landfill parcels 
and all hydraulically-downgradient parcels to the west and south of the landfill. The covenant 
was not recorded on the two WMW-owned parcels north and east of the landfill. The stated basis 
of the covenant is: 
 

• The concentrations of vinyl chloride, trichloroethylene, arsenic, iron, manganese, and 
ammonia exceed MTCA Method B cleanup levels for groundwater [consistent with 
WAC 173-340-440(4)(a)]. 

• A conditional point of compliance was established for groundwater [consistent with 
WAC 173-340-440(4)(e)]. 

 
The environmental covenant has the following restrictions: 
 

Section 1. 
1. No groundwater may be taken from the Property for drinking, cooking, or personal 

washing. The use of groundwater for other purposes must be approved in writing by 
Ecology.5 

2. Any activity on the Property that may result in the release or exposure to the 
environment of the waste contained in the landfill, or create a new exposure pathway, 
is prohibited. Some examples of activities that are prohibited in the capped areas 
include: drilling, digging, placement of any objects or use of any equipment which 
deforms or stresses the surface beyond its load bearing capability, piercing the surface 
with a rod, spike or similar item, bulldozing or earthwork, unless such activities are 
conducted in accordance with the landfill Operations and Maintenance Plan approved 
by Ecology or prior written approval of the activity has been obtained from Ecology.6 

                                                 
4 The environmental covenant incorrectly references WAC 173-351-500(2)(c)(iii) instead of WAC 173-351-
500(2)(b)(iii). 
5 Ecology approved WMW’s proposed use of MW1 as a production well on the OVSL property on August 8, 2011 
(see Appendix 6.5). The approved uses includes washing pads (flare, etc.), maintenance of leachate pond floating 
cover, and toilet flushing in site trailer. 
6 Restriction is consistent with landfill closure environmental covenant requirement in WAC 173-351-500(1)(h)(vi). 
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Section 2. Any activity on the Property that may interfere with the integrity of the Remedial 
Action and continued protection of human health and the environment is prohibited.7 
 
Section 3. Any activity on the Property that may result in the release or exposure to the 
environment of a hazardous substance that remains on the Property as part of the Remedial 
Action, or create a new exposure pathway, is prohibited without prior written approval from 
Ecology.8 
 
Section 4. The Owner of the property must give thirty (30) days advance written notice to 
Ecology of the Owner’s intent to convey any interest in the Property. No conveyance of title, 
easement, lease, or other interest in the Property shall be consummated by the Owner without 
adequate and complete provision for continued monitoring, operation, and maintenance of 
the Remedial Action. 
 
Section 5. The Owner must restrict leases to uses and activities consistent with the Covenant 
and notify all lessees of the restrictions on the use of the Property. 
 
Section 6. The Owner must notify and obtain approval from Ecology prior to any use of the 
Property that is inconsistent with the terms of this Covenant. Ecology may approve any 
inconsistent use only after public notice and comment. 
 
Section 7. The Owner shall allow authorized representatives of Ecology the right to enter the 
Property at reasonable times for the purpose of evaluating the Remedial Action; to take 
samples, to inspect remedial actions conducted at the property, to determine compliance with 
this Covenant, and to inspect records that are related to the Remedial Action.  
 
Section 8. The Owner of the Property reserves the right under WAC 173-340-440 to record 
an instrument that provides that this Covenant shall no longer limit use of the Property or be 
of any further force or effect. However, such an instrument may be recorded only if Ecology, 
after public notice and opportunity for comment, concurs. 

 

2.7 Financial Assurance 
 
WMW is required to provide financial assurance for landfill post-closure care under  
WAC 173-351-600(3). No additional financial assurance is required for corrective action under 
WAC 173-351-600(4) or WAC 173-340-440(11). 
  

                                                 
7 Restriction is consistent with landfill closure environmental covenant requirement in WAC 173-351-500(1)(h)(vi). 
8 Restriction is consistent with landfill closure environmental covenant requirement in WAC 173-351-500(1)(h)(vi). 
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3.0   PERIODIC REVIEW 
 

3.1 Effectiveness of landfill containment system 
 
The landfill containment system includes: 
 

• Landfill cover and stormwater collection and conveyance system. 
• Leachate collection, treatment, and disposal. 
• Landfill gas extraction. 
• Groundwater detection and assessment monitoring. 

 
The landfill containment system is operated in accordance with solid waste and air permitting 
requirements, and is not subject to the CAP. The landfill permit and the landfill post-closure care 
environmental covenant require that WMW maintain and operate these systems until the landfill 
achieves function stability criteria9 for: 
 

• Settlement and cover integrity – Landfill covers should have uniform slope between 
2 and 33 percent and generally maintain design slopes, show no evidence of differential 
settlement, have a settlement trend curve that approaches zero slope, and exhibit uniform 
settlement of less than ½-inch over a two-year period.  

• Leachate – Landfill units subject to WAC 173-351 are required to have a leachate 
collection system capable of maintaining less than 1-foot of head on the bottom liner10. 
The covered leachate pond at OVSL should capture no more water than is attributed to 
precipitation or than can be evaporated, and the facility should not be subject to a 
leachate discharge permit. 

• Landfill gas – The concentrations of landfill gas show a significantly steady or declining 
trend, methane concentrations are below explosive gas control criteria11, including 
landfill gas vents, for at least eight consecutive quarters, and the concentrations of non-
methane volatile organic compounds are below the regulatory limit of the air permitting 
authority (Puget Sound Clean Air Agency).   

• Groundwater quality – Should comply with groundwater quality standards in WAC  
173-200 for a minimum of eight consecutive quarters. 

 
Landfill Cover and Stormwater Collection and Conveyance System 
 
WMW maintains the landfill cover by implementing weed control measures in the spring and 
mowing in the early to mid-summer. WMW inspects the landfill cover at least quarterly and 
                                                 
9 Functional stability requirements are defined in WAC 173-351-500(2)(b)(iii). Ecology provided specific criteria 
for ending post-closure care at landfills regulated under WAC 173-304 in Ecology Publication No. 11-07-006 
(February 2011) and its Addendum (January 2013). 
10 WAC 173-351-300(2)(a). 
11 WAC 173-351-200(4) requires that the concentrations of methane not exceed 1.25 percent in facility structures 
other than gas recovery and control systems, not exceed 5 percent at the landfill property boundary, and not exceed 
100 parts per million by volume (ppmV) in offsite structures.  



Olympic View Sanitary Landfill  November 2021  
Periodic Review   Page 16 
 
 

 
 

Washington Department of Ecology 

within one week following a major storm, which is defined to be greater than 2 inches of rain in 
24 hours. Any minor issues identified during such inspections are repaired immediately. More 
significant repairs, if needed, are performed by a contractor retained by WMW and the results of 
such activities are reported to Ecology and KPHD. Stormwater collection and conveyance 
features are inspected annually, and any necessary repairs are performed by a contractor and 
reported to Ecology and KPHD. 
 
WMW reports that the landfill cover and stormwater collection and conveyance structures, in 
conjunction with ongoing maintenance, evaluation, and repair, are effective at limiting the 
amount of infiltration that could otherwise contribute to leachate generation within the landfill. 
Ecology, KPHD, and WMW visited the landfill on May 18, 2021, and Ecology completed the 
site inspection checklist provided in Appendix 6.6. The landfill cover appears to be in 
satisfactory condition. 
 
Leachate Collection, Treatment, and Disposal 
 
Leachate is collected from the lined portion of the landfill and pumped from leachate risers 
through a force main to the leachate pond. Leachate is also collected along the toe of OBWL via 
gravity flow to a sump, where leachate is pumped to the leachate pond. The majority of leachate 
flow occurs through the force main with very little flow from the OBWL toe drain. 
 
The overall rate of leachate production declined from a high of nearly 3,000,000 gallons in 2008 
to a low of 592,000 gallons in 2020. The declining leachate production rate demonstrates that the 
landfill cover improvements have been effective in reducing the amount of leachate generation.  
 
The collected leachate is treated by aeration in the leachate pond and then shipped for disposal at 
the Port Orchard publicly-owned treatment works. During the period from 2016 through 2020, 
WMW disposed of 6,038,010 gallons of leachate, including: 
 

• 1,818,010 gallons in 2016,  
• 1,506,000 gallons in 2017,  
• 1,080,000 gallons in 2018,  
• 788,000 gallons in 2019, and  
• 846,000 gallons in 2020. 

 
KPHD regulates the leachate pond under the landfill permit, in accordance with WAC  
173-350-330 (Surface Impoundments and Tanks). 
 
The leachate pond was constructed with a double liner with an intervening leak detection layer. 
A floating cover was added to the leachate pond in 2008 to prevent precipitation that directly 
falls on the leachate pond from adding to the amount of leachate that needs to be managed.  
 
Operation of the leachate pond includes removal of accumulated stormwater from the surface of 
the floating cover and removal of leachate from the pond itself to maintain sufficient freeboard 
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so that the pond does not overflow. Leachate removed from the pond is pumped into tanker 
trucks and hauled to the West Sound Utility District, South Kitsap Water Reclamation Facility.  
Maintenance and monitoring of the leachate pond consists of inspection and removal of debris 
(e.g., leaves, twigs, pine needles, windblown dust, etc.) from the surface of the floating cover and 
washing the cover once per year. Monitoring consists of checking the leak detection system for 
fluid accumulation weekly and collection of samples quarterly if and when fluid is found to be 
present. In late 2012, the configuration of the leak detection system was modified to eliminate 
the potential for measurement of combined liquid and air in order to provide more accurate 
estimates of the total liquid volume produced by the leak detection system. Since that time, the 
total volumes of liquid removed from the leak detection system have been relatively constant, 
ranging from: 
 

• 2,863 gallons in 2013,  
• 2,230 gallons in 2014,  
• 2,975 gallons in 2015,  
• 1,837 gallons in 2016,  
• 1,340 gallons in 2017,  
• 4,900 gallons in 2018,  
• 790 gallons in 2019, and  
• 1,098 gallons in 2020.  

 
The leakage rate ranged from 2.2 gallons per day in 2019 to 13.4 gallons per day in 2018. 
 
Landfill Gas Extraction 
 
WMW collects landfill gas from the Phase I and II landfill areas and from the OBWL. Puget 
Sound Clean Air Agency regulates the landfill gas emissions under Notice of Construction 
(NOC) No. 10159. This NOC states that landfill emissions were below the 50 megagram per 
year threshold at closure for regulation under 40 CFR 60, Subpart WWW. The NOC requires 
that WMW operate a landfill gas flare that destroys 98 percent of the non-methane volatile 
organic compounds, or reduce the concentration to less than 20 parts per million by volume. 
 
The landfill gas emissions have decreased since landfill closure. WMW evaluated the landfill gas 
emissions in the 2018 Update of Functional Stability (Vista, 2019). WMW reported that the 
annual average landfill gas flow decreased from 1,416 standard cubic feet per minute (SCFM) in 
2003, to 353 SCFM in 2011, to 257 SCFM in 2018. In the Five-Year Review Evaluation (EMSI, 
2021), WMW reports the landfill gas flow decreased from approximately 350 SCFM in 2011 to 
approximately 200 SCFM in 2021. The declining landfill gas flow is expected due to the age of 
waste and a decrease in methanogenic activity as the landfill approaches a state of functional 
stability on the tail end of the gas curve. Increased vacuum was applied to the system in 2014 to 
determine if a higher level of gas production could be maintained. The vacuum was increased 
from approximately 12 to 20 inches of water. Although higher flow was realized initially, WMW 
determined the flow was not sustainable given the observed decrease in methane concentrations 
and increase in percentage of balance gases (i.e., carbon dioxide, nitrogen, oxygen). In the spring 
2016, the vacuum was adjusted to 13 inches of water. In the winter, the vacuum is adjusted to 
17 inches of water to account for the lower barometric pressures. 
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Landfill gas extraction was ceased at 23 gas extraction wells during the 2016–2020 period. These 
23 wells were taken out of service due to no to low methane production. These wells remain in 
place, but are no longer part of the active landfill gas extraction system operation. 
 
Overall, LFG collection at the site continues to result in positive effects observed in the 
perimeter gas monitoring probes. Historically, gas probe GP-15 (located west of the Phase II 
landfill area) had several detections of methane above the lower explosive limit (i.e., 5 percent 
methane by volume). From 2007 to 2009, methane concentrations in this probe typically ranged 
between 5 and 11 percent. Over the past 10 years, however, there have been no exceedances for 
methane in any gas probes on site (including GP-15). In 2020, the highest methane observed in 
GP-15 was 2.2 percent in August 2019. Methane gas was detected in this probe at 1.9 percent in 
June 2020 and 0.5 percent in September 2020 and was not detected at this location in either 
March or November 2020. 
 
Continued operation and enhancement of the landfill gas collection system also resulted in 
improved groundwater quality, as discussed in the Groundwater Detection and Assessment 
Monitoring section below. 
 
Groundwater Detection and Assessment Monitoring 
 
WMW is required to perform groundwater monitoring under WAC 173-351 and under the 
Environmental Monitoring Plan (EMSI, 2009) referenced in the CAP. The Environmental 
Monitoring Program includes a Sampling and Analysis Plan (SAP), which is updated under the 
landfill permitting process (see Section 2.3). The SAP implements an assessment monitoring 
program, which is required under WAC 173-351-440 when groundwater impacts are identified 
during the detection monitoring program. The assessment monitoring program is used to 
evaluate the natural attenuation cleanup action specified in the CAP. The assessment monitoring 
program is required until the groundwater contamination levels are below the groundwater 
protection standards at the relevant point of compliance.  
 
The groundwater monitoring network includes: 
 

• Compliance monitoring wells – The CAP designates six monitoring wells as compliance 
wells at the landfill relevant point of compliance and the MTCA conditional point of 
compliance, which are 150 meters or 492 feet from the landfill boundary. The 
compliance wells are MW-15R, MW-34A, MW-34C, MW-39, MW-42, and MW-43. 

• Performance monitoring wells – Performance wells are located within the landfill 
relevant point of compliance (identical to the MTCA conditional point of compliance). 
Monitoring well MW-19C is the only performance well, and is located between the 
OBWL and the leachate surface impoundment. 

• Downgradient monitoring wells – Monitoring wells MW-29A, MW-32, MW-33A, MW-
33C, and MW-36A are located downgradient of the relevant point of compliance. 

• Upgradient monitoring wells – Upgradient wells MW-13A, MW-13B, MW-16, and MW-
35 are located upgradient of the landfill. 
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Appendix 6.1, Figure 5 shows the groundwater monitoring network well locations. Appendix 6.7 
provides the compliance and downgradient monitoring well logs. WMW abandoned the 
following monitoring wells in 2018 and 2019 with regulatory approval: MW-5, MW-13,  
MW-18, MW-19A, MW-19B, MW-19D, MW-23B, MW-23C, MW-26, MW-27, MW-28, 
 MW-29B, MW-30B, MW-34B, MW-38, MW-40A, MW-40B, and MW-40C. 
 
The natural attenuation of contamination is discussed in Section 3.2. 
 

3.2 Effectiveness of natural attenuation 
 
The selected cleanup alternative in the CAP relies on natural attenuation processes to achieve 
Site cleanup levels. WMW prepares Annual Monitoring Reports for OVSL under the landfill 
permit in accordance with WAC 173-351-415. The Annual Monitoring Reports are prepared for 
groundwater, leachate, and landfill gas monitoring. For groundwater, the Annual Monitoring 
Reports describe groundwater gradients, groundwater quality, the spatial distribution and 
temporal trends of contamination, geochemistry, statistical evaluations, and point of compliance 
and cleanup level exceedances. The effectiveness of natural attenuation is evaluated using data 
from the 2020 Annual Monitoring Report (SCS, 2021) and the Five Year Review Evaluation 
(EMSI, 2021). 
 
Five-Year Compliance Summary 
 
EMSI (2021) prepared tables (Appendix 6.2, Tables 3-1 to 3.5) that summarize annual statistical 
evaluations, trends, and cleanup level exceedances for the indicator hazardous substances in the 
compliance and downgradient monitoring wells for calendar years 2016 to 2020. The 95% UCLs 
were calculated using sampling data from the last three years (i.e., a three-year moving dataset) 
and the trend analyses were evaluated by Sen’s Non-Parametric Test for Trend using sampling 
data since January 2005. EMSI evaluated the trend from January 2005 to December 2020 based 
on the implementation of engineering controls after 2005.  
 
Trichloroethylene and vinyl chloride were the only volatile organic compound (VOC) indicator 
hazardous substances detected in the 2016–2021 period. Four indicator hazardous substances – 
cis-1,2-dichloroethlyene, 1,1-dichloroethane, 1,4-dichlorobenzene, and ethyl ether – were not 
detected during the 2016–2020 period. The detections of VOCs were limited to four wells 
located west of OBWL: performance well MW-19C, compliance wells MW-34C and MW-42, 
and downgradient well MW-32. Vinyl chloride was the only VOC to exceed the cleanup level, 
which occurs in downgradient well MW-32.  
 
Ecology prepared Tables 3-1 to 3-12 in Appendix 6.8 from EMSI’s tables/annual reports for the 
discussions below. Table 3-1 shows the concentrations of indicator hazardous substances from 
performance well MW-19C during the 2016–2020 period. Tables 3-2 to 3-12 show the 95% 
UCLs of indicator hazardous substances for the compliance and downgradient wells during the 
2016–2020 period. The 95% UCLs are based on three years of data. The statistically significant 
trends were evaluated for compliance and downgradient wells by Sen’s Non-Parametric Test for 
Trend using sampling data from January 2005 to December 2020. The non-detected indicator 
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hazardous substances – cis-1,2-dichloroethlyene, 1,1-dichloroethane, 1,4-dichlorobenzene, and 
ethyl ether – were omitted from Tables 3-1 to 3-12. 
 
The 95% UCL represents a 95% confidence that the data distribution has a mean less than or 
equal to the UCL. Black bolded numbers in the tables indicate an exceedance of the cleanup 
levels: red bolded numbers indicate an exceedance of the cleanup level and the natural 
background concentrations.  
 
Performance Well Summary: 
 
Performance well MW-19C is located between OBWL and the leachate pond, and screened from 
85 to 90 feet below ground surface (bgs). MW-19C is impacted by the release of leachate from 
the unlined OBWL. The concentrations of trichloroethylene ranged from 0.9 to 1.2 µg/L near the 
1 µg/L cleanup level, while the concentrations of vinyl chloride were below the cleanup level. 
The concentrations of arsenic were below the natural background concentration, but the 
concentrations of manganese and ammonia exceeded natural background concentrations by an 
approximate factor of two. The concentrations of iron were below the cleanup level. The cleanup 
level exceedances are minor and steady, but MW-19C is interior of the landfill relevant point of 
compliance and the MTCA conditional point of compliance. 
 
Compliance Well Summary: 
 
Compliance well MW-39 is a shallow groundwater well screened from 15 to 25 feet bgs adjacent 
to wetlands northwest of the Phase II landfill area. No VOC indicator hazardous substances were 
detected during the 2016–2020 period; however, vinyl chloride was detected below the cleanup 
level in 2014. The 95% UCLs of arsenic and manganese exceeded the cleanup levels, but were 
below the natural background concentrations. The 95% UCLs of iron and ammonia exceeded the 
cleanup levels and natural background concentrations, and may be associated with natural 
reducing conditions near the wetlands. No statistically significant trends were noted during the 
2005–2020 period. 
 
Compliance well MW-15R is a shallow groundwater well screened from 23 to 33 feet bgs on the 
west side of the wetlands west of the Phase II landfill area. The 95% UCLs of all indicator 
hazardous substances were below the cleanup levels and natural background concentrations 
during the 2016–2020 period, and no VOC indicator hazardous substances were detected. 
Manganese showed a decreasing trend during the 2005–2020 period. 
 
Compliance wells MW-34A and MW-34C are co-located on the west side of the wetlands west 
of the OBWL. MW-34A is screened from 28 to 48 feet bgs and MW-34C is screened from 83 to 
98 feet bgs. The 95% UCLs were below the cleanup levels in shallow well MW-34A, except for 
arsenic, and no VOC indicator hazardous substances were detected. The 95% UCLs of arsenic 
were below the natural background concentration. No concentration trends were observed in 
shallow well MW-34A during the 2005–2020 period. Landfill impacts were observed in the 
deeper well MW-34C, where the 95% UCLs of vinyl chloride were below the cleanup level and 
decreasing. The 95% UCLs of arsenic, iron, and manganese exceeded natural background 
concentrations and cleanup levels, which is consistent with anaerobic reducing conditions 
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associated with the landfill release. The 95% UCLs of arsenic, iron, and manganese continued to 
decrease during the 2016–2020 period.  
 
Compliance wells MW-42 and MW-43 are located on the northwest and southwest corners of the 
leachate surface impoundment, and are screened from approximately 25 to 30 feet bgs. The 95% 
UCLs of vinyl chloride were below the cleanup level and decreasing in MW-42, and were below 
the detection limits in MW-43. The 95% UCLs of arsenic were below the natural background 
concentration in both wells, but exceeded the cleanup level in MW-42. The 95% UCLs of iron, 
manganese, and ammonia exceeded the cleanup levels and natural background concentrations in 
MW-42, which is consistent with a leachate release, and showed a decreasing trend from 2016 to 
2020. The 95% UCLs of iron increased above the natural background concentration in MW-43, 
while the 95% UCLs of arsenic, manganese, and ammonia showed decreasing trends from 2016 
to 2020. Although an increasing trend was observed for arsenic in MW-42 during the 2005–2020 
period, the 95% UCLs are below the natural background concentration. 
 
Downgradient Well Summary: 
 
Downgradient well MW-32 is a shallow well, screened from 15 to 21 feet bgs, located west and 
downgradient of compliance well MW-42, near Wetland C. The 95% UCL of vinyl chloride 
steadily decreased from 0.43 µg/L in 2016 to 0.32 µg/L in 2020, and is approaching the 0.2 µg/L 
cleanup level (0.23 ug/L of arsenic detected in November 2020). Additionally, a statistically 
significant decreasing trend of arsenic was observed during the 2005–2020 period. MW-32 was 
the only well beyond the relevant point of compliance (and conditional point of compliance) with 
a VOC cleanup level exceedance. The 95% UCLs of arsenic and manganese exceeded the 
cleanup levels and exceeded the natural background concentrations by factors of two to four. The 
95% UCLs of iron and ammonia were below the natural background concentrations.  
 
Downgradient well MW-36A is located north of impacted well MW-34C, and is screened from 
90 to 100 feet bgs, similar to MW-34C. The 95% UCLs were below the cleanup levels, except 
that arsenic slightly exceeded the cleanup level and was well below the natural background 
concentration. No VOCs were detected in MW-36A. No significant contaminant trends were 
observed during the 2005–2020 period. 
 
Downgradient wells MW-33A and MW-33C are located west of impacted well MW-32 on the 
opposing side of Wetland D, and the wells are screened from 5 to 20 feet bgs and from 30 to 40 
feet bgs. Landfill impacts were not evident in MW-33A and MW-33C during the 2016–2020 
period. No VOCs were detected, and the 95% UCLs of arsenic were below the natural 
background concentration. The 95% UCLs of iron and ammonia exceeded the natural 
background concentrations in shallow well MW-33A, which may be consistent with wetland 
conditions. The 95% UCLs of manganese were below natural background concentrations in 
MW-33A and MW-33C and the 95% UCLs of iron and ammonia were below the cleanup levels 
in deeper well MW-33C. Although an increasing trend was observed for arsenic in MW-33C 
during the 2005–2020 period, the 95% UCLs are below the natural background concentration. 
Downgradient well MW-29A is a shallow well, screened from 19 to 24 feet bgs, located west of 
the leachate pond and southwest of impacted wells MW-42 and MW-32. No VOCs were 
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detected in MW-29A during the 2016–2020 period, and the 95% UCLs of arsenic were below 
the natural background concentrations. The 95% UCLs of iron and manganese exceed natural 
background concentrations by a factor of two, without evident decreasing trends from 2016 to 
2020. Statistically significant decreasing trends of manganese and ammonia were observed 
during the 2005–2020 period. 
 
Summary of Natural Attenuation Effectiveness 
 
The source control measures and natural attenuation processes have been effective for the VOC 
indicator hazardous substances. In 2011, the concentrations of vinyl chloride exceeded the 
cleanup level in MW-15R, MW-32, MW-34C, and MW-42. During the 2016–2020 period, the 
concentrations of vinyl chloride only exceeded the cleanup level in MW-32, where the 
concentration declined to 0.23 µg/L during the November 20, 2020 sampling event, approaching 
the 0.2 µg/L cleanup level. The concentrations of vinyl chloride were below the cleanup level in 
MW-19C, MW-34C, and MW-42, and not detected in the remaining wells. The concentrations of 
trichloroethylene persist near the cleanup level in performance well MW-19C (interior of the 
relevant point of compliance and conditional point of compliance). No other VOC indicator 
hazardous substances were detected at the Site. 
 
Arsenic, iron, and manganese are mobilized in anaerobic groundwater. Elevated concentrations 
of arsenic, iron, manganese, and ammonia can be attributed to solid waste biodegradations 
reactions, as well as natural phenomena such as wetland environments. The concentrations of 
these redox-sensitive indicator hazardous substances were compared with natural background 
concentrations and cleanup levels.  
 
Exceedances of the natural background concentrations (4.27 µg/L arsenic, 1,900 µg/L iron, and 
730 µg/L manganese) and the upgradient background ammonia concentration (190 ug/L) were 
observed in deep wells MW-19C and MW-34C, which are screened about 90 feet bgs.  
 

• The concentrations of manganese and ammonia in performance well MW-19C adjoining 
OBWL exceeded natural background concentrations by an approximate factor of two, 
and remained stable. Groundwater in MW-19C has been impacted by leachate, but the 
reducing conditions appear to be sub-optimal for reductive dechlorination reactions based 
on persistent 1 µg/L trichloroethylene concentrations and low iron concentrations of 
about 200 µg/L.  

• The reducing conditions in downgradient well MW-34C were the highest at the Site, but 
the groundwater trended toward aerobic conditions based decreasing concentrations of 
the redox-sensitive indicator hazardous substances. The 95% UCLs of arsenic declined 
from 85 to 37 µg/L, the 95% UCLs of iron declined from 148,000 to 84,000 µg/L, and 
the 95% UCLs of manganese declined from 5,900 to 3,300 µg/L in MW-34C between 
2016 and 2020, indicating a natural attenuation process.  

 
The concentrations of the redox-sensitive indicator hazardous substances also exceeded natural 
background concentrations in shallow wells MW-29A, MW-32, MW-33A, MW-39, and MW-
42. These wells were screened between 5 and 33 feet bgs. The concentrations of arsenic, iron, 



Olympic View Sanitary Landfill  November 2021  
Periodic Review   Page 23 
 
 

 
 

Washington Department of Ecology 

manganese, and ammonia are indicative of reducing conditions, which could be attributable to 
biological degradation reactions in the landfill and the wetlands. The concentrations of the redox-
sensitive parameters generally remained stable between 2016 and 2020, indicating limited 
natural attenuation. The concentrations of arsenic were below the 4.27 µg/L natural background 
in all of the shallow wells, except for MW-32, where the vinyl chloride concentrations continue 
to naturally attenuate.   
 

3.3 New scientific information for individual hazardous substances or 
mixtures present at the Site 

 
New toxicity values lead to changes in the MTCA Method B groundwater cleanup level, as 
published in the CLARC12 reference tables, for the following indicator hazardous substances: 
 

Updated MTCA Method B Groundwater Cleanup Levels 
Indicator 

Hazardous 
Substance 

C or 
NC 

Former 
Value (µg/L) 

Revised Value  
(2016 Review) 

(µg/L) 

Revised Value  
(2021 Review) 

(µg/L) 

Background 
Concentration 

(µg/L) 
Volatile organic compounds 

Trichloroethylene C 0.49 0.54 0.54 NA 
 NC 2.4 4.0 4.0 

cis-1,2 
Dichloroethylene 

NC 80 16 16 NA 

Vinyl chloride C 0.029 NE 0.029 NA 
 NC 24 NE 24 

1,1-
Dichloroethane 

C NE 7.68 7.7 NA 
 NC 1,600 NE 1,600 

1,4-
Dichlorobenzene 

C 1.8 8.1 8.1 NA 
 NC NE 560 560 

Ethyl ether NC 1,600 NE 1,600 NA 
Naturally occurring metals 

Arsenic C 4.8 NE 4.8 4.27 
NC 0.058 NE 0.058 

Iron NC NE 11,200 11,000 1,900 
Manganese NC 2,200 NE 750 730 

Conventional parameters 
Ammonia  NE NE NE 190 
Values obtained from CLARC Data Table for Groundwater – Method B, Method A, and/or applicable or 
relevant and appropriate requirements (ARARs). 
C – Carcinogenic; 1E-6 excess cancer risk 
NC – Non-carcinogenic 
NA – Not applicable 
NE – Not evaluated 

                                                 
12 CLARC Data Tables and Technical Information 

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Contamination-clean-up-tools/CLARC/Data-tables
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3.4 New applicable state and federal laws for hazardous substances 
present at the Site 

 
Chemical Specific Regulations 
 
The cleanup at the Site was governed by WAC 173-340. WAC 173-340-702(12)(c) provides 
that:  
 

“A release cleaned up under the cleanup levels determined in (a) or (b) of this subsection 
shall not be subject to further cleanup action due solely to subsequent amendments to the 
provision in this chapter on cleanup levels, unless the department determines, on a case-by-
case basis, that the previous cleanup action is no longer sufficiently protective of human 
health and the environment.” 

 
The 2017 Periodic Review evaluated changes to the National Recommended Water Quality 
Criteria (NRWQC) for trichloroethylene and vinyl chloride. Ecology concluded the following.  
 
WAC 173-340-720(4)(b) requires that groundwater cleanup levels must be as stringent as criteria 
established to protect surface water, unless it can be demonstrated that the indicator hazardous 
substances are not likely to reach surface water. When developing the CAP, the surface water 
studies, including studies of the Union River and site wetlands, and risk assessments conducted 
during the RI were considered, along with the following factors: 
 

• Neither trichloroethylene nor vinyl chloride were detected in the Union River or wetland 
surface water samples. 

• Wetlands are not a source of drinking water. 
• Fish have not been observed in the wetlands. 
• Trichloroethylene and vinyl chloride are highly volatile; if released from groundwater to 

surface water they would be expected to volatilize rapidly or breakdown via photolysis or 
microbial processes upon entry to the aerobic surface water environment. 

 
Because trichloroethylene and vinyl chloride are not likely to reach surface water, and the 
groundwater cleanup levels are protective of carcinogenic and non-carcinogenic effects in 
humans ingesting groundwater, the cleanup levels were based on the groundwater standards and 
criteria, and not the NRWQC. The same reasoning would apply to continue basing the cleanup 
levels on the groundwater standards and criteria and not the new State surface water criteria for 
trichloroethylene and vinyl chloride. 
 
MTCA Regulations  
 
Significant changes were made to MTCA in 2013 primarily in order to speed up cleanup work 
and reduce impacts caused by stormwater (Ecology, 2013). Specifically, changes were made to: 
 

• Introduce the concept of “brownfields” into MTCA and facilitate the cleanup and 
redevelopment of brownfields sites.  
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• Authorize Ecology to establish model remedies (standardized cleanup methods) for lower 
risk sites. 

• Create a more stable and effective funding program for stormwater management by local 
governments. 

• Ecology’s reporting and accountability requirements.  
• The distribution, use, and management of MTCA funding.  

 
These changes do not affect the cleanup actions or cleanup standards at OVSL Site.  
 
Solid Waste Regulations  
 
KPHD regulates OVSL in accordance WAC 173-351 and the leachate pond in accordance with 
WAC 173-350-330. KPHD (2021a) issued a new a Solid Waste Landfill Post Closure Permit on 
March 4, 2021, which is effective from January 1, 2021 through December 31, 2025. 
 
The State adopted changes to WAC 173-351 in November 2012 (Ecology, 2012) and October 
2015 (Ecology, 2015). The WAC 173-351 changes in 2012 included: 
 

• New post-closure care period standards based on functional stability criteria for landfill 
settlement and cover integrity, landfill gas, leachate generation, and groundwater quality. 

• A requirement for filing an environmental covenant at closure in accordance with the 
Uniform Environmental Covenants Act (Chapter 64.70 Revised Code of Washington). 

• A change in groundwater monitoring parameters from dissolved metals to total metals, 
among other items.  

 
These changes apply to active and closed landfills regulated under WAC 173-351. The 
regulations state that jurisdictional health departments that issue solid waste permits must ensure 
that owners and operators meet the new standards in accordance with the effective dates 
provided in the amended rule (Ecology, 2012). The October 2015 changes included the addition 
of two hazardous organic constituents to WAC 173-351, Appendix III, which is the list of 
hazardous inorganic and organic constituents required for assessment phase monitoring. The 
landfill permit requires WMW to meet these standards. 
 
WMW implemented the relevant changes to WAC 173-351. WMW evaluated OVSL relative to 
the functional stability criteria (Vista, 2019). WMW prepared a revised Post-Closure Operations 
and Maintenance Plan (Vikek, 2020) that updated the post-closure activities to include the 
changes reflected in the revisions to the solid waste regulations. WMW modifies the Sampling 
and Analysis Plan to incorporate new requirements (See Section 2.3 for modifications). WMW 
recorded two environmental covenants that address landfill closure and functional stability 
requirements (See Section 2.6 for details). 
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3.5 Current and projected Site and resource use 
 
The Site contains a 65-acre closed municipal solid waste landfill that is subject to post-closure 
care under a landfill permit subject to WAC 173-351. WMW owns the landfill and adjoining 
parcels, totaling 454 acres (see Section 2.6). The Site is subject to post-closure care for the 
foreseeable future, that is for 30 years or until the criteria for functional stability have been 
achieved WAC 173-351-500(2)(a).  
 
WMW has stated they may harvest timber on parcels of WMW-owned land that are beyond the 
landfill footprint and associated facilities, including the leachate pond. 
 

3.6 Availability and practicability of more permanent remedies 
 
The remedy implemented includes containment of solid waste, natural attenuation, and 
monitoring of groundwater and landfill gas, and it continues to be protective of human health and 
the environment. While higher preference cleanup technologies may be available, they are still 
not practicable at this Site. 
 

3.7 Availability of improved analytical techniques to evaluate 
compliance with cleanup levels 

 
The analytical methods used at the time of the remedial action were capable of detection below 
selected Site cleanup levels. The presence of improved analytical techniques would not affect 
decisions or recommendations made for the Site. 
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4.0     CONCLUSIONS 
 
The following conclusions have been drawn by this periodic review: 
 

• The cleanup actions completed at the Site appear to be protective of human health and the 
environment, although ongoing natural attenuation processes have not achieved cleanup 
standards at this point. The CAP selected cleanup Alternative 2 (Landfill Gas Collection 
System Upgrades). WMW completed improvements to the leachate, gas, and stormwater 
managements systems for this alternative. Cleanup Alternative 2 also includes the natural 
attenuation of the indicator hazardous substances in groundwater, which are evaluated by 
the assessment monitoring program required in WAC 173-351-440. Cleanup 
Alternative 2 includes components that are required under WAC 173-351, including post-
closure care, groundwater assessment monitoring, and environmental covenants. 

• The source control measures and natural attenuation processes have been effective for the 
VOC indicator hazardous substances. In 2011, the concentrations of vinyl chloride 
exceeded the cleanup level in MW-15R, MW-32, MW-34C, and MW-42. During the 
2016–2020 review period, the concentrations of vinyl chloride only exceeded the cleanup 
level in MW-32, where the concentration declined to 0.23 µg/L in MW-32, approaching 
the 0.2 µg/L cleanup level. The concentrations of vinyl chloride were below the cleanup 
level in MW-19C, MW-34C, and MW-42, and not detected in the remaining wells. The 
concentrations of trichloroethylene persist near the cleanup level in performance well 
MW-19C, which is interior to the landfill relevant point of compliance and MTCA 
conditional point of compliance. No other VOC indicator hazardous substances were 
detected at the Site. 

• WMW calculated natural background concentrations of arsenic, iron, and manganese in 
regional groundwater based on the 95% UCL with 95% coverage (see Section 2.4). The 
calculated natural background concentrations are 4.27 µg/L arsenic, 1,900 µg/L iron, and 
730 µg/L manganese. The calculated natural background concentration of arsenic is less 
than the MTCA Method A cleanup level, which is based on a regulatory accepted 
background concentration. The calculated natural background concentrations of iron and 
manganese are less than the MTCA Method B cleanup levels, which are based on 
toxicological risk. Ecology recommended and KPHD granted using the natural 
background concentrations as groundwater quality standards for the landfill, as allowed 
under WAC 173-200-050(b)(ii). Similarly, the groundwater cleanup levels developed 
under MTCA should be no more stringent than natural background concentrations, as 
allowed under WAC 173-340-720(7)(c). Ecology recommends using a CAP Addendum 
to incorporate the natural background concentrations as revised groundwater cleanup 
levels for arsenic, iron, and manganese.  

• Arsenic, iron, and manganese are mobilized in anaerobic groundwater. Elevated 
concentrations of arsenic, iron, manganese, and ammonia can be attributed to solid waste 
biodegradations reactions, as well as natural phenomena such as wetland environments. 
The concentrations of these redox-sensitive indicator hazardous substances were 
compared with natural background concentrations and cleanup levels.  
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• Natural background exceedances were observed in deep wells MW-19C and MW-34C, 
which are screened about 90 feet bgs.  
 

o The concentrations of manganese and ammonia in performance well MW-19C 
adjoining OBWL exceeded natural background concentrations by an approximate 
factor of two, and remained stable. Groundwater in MW-19C has been impacted 
by leachate, but the reducing conditions appear to be sub-optimal for reductive 
dechlorination reactions based on persistent 1 µg/L trichloroethylene 
concentrations and low iron concentrations of about 200 µg/L.  

o The reducing conditions in downgradient well MW-34C were the highest at the 
Site, but the groundwater trended toward aerobic conditions based on decreasing 
concentrations of the redox-sensitive indicator hazardous substances. The 95% 
UCLs of arsenic declined from 85 to 37 µg/L, the 95% UCLs of iron declined 
from 148,000 to 84,000 µg/L, and the 95% UCLs of manganese declined from 
5,900 to 3,300 µg/L in MW-34C between 2016 and 2020, indicating a natural 
attenuation process.  

 
• The concentrations of the redox-sensitive indicator hazardous substances also exceeded 

natural background concentrations in shallow wells MW-29A, MW-32, MW-33A, MW-
39, and MW-42. These wells were screened between 5 and 33 feet bgs. The 
concentrations of arsenic, iron, manganese, and ammonia are indicative of reducing 
conditions, which could be attributable to biological degradation reactions in the landfill 
and the wetlands. The concentrations of the redox-sensitive parameters generally 
remained stable between 2016 and 2020, indicating limited natural attenuation. The 
concentrations of arsenic were below the 4.27 µg/L natural background in all of the 
shallow wells, except for MW-32, where the vinyl chloride concentrations continue to 
naturally attenuate.  

• The Site is subject to environmental covenants with restrictions for landfill closure, 
landfill post-closure care, and corrective action. WMW recorded two environmental 
covenants in 2011 for different parcels that meet the requirements for MSW landfills 
under WAC 173-351 and for MTCA cleanups under WAC 173-340. The environmental 
covenants are protective of human health and the environment.  
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4.1 Proposed Cleanup Action Plan Addendum 
 
Ecology recommends using a CAP Addendum to incorporate the natural background 
concentrations as revised groundwater cleanup levels for arsenic, iron, and manganese. The 
following table summarizes the previous and revised groundwater cleanup levels for the 
indicator hazardous substances. 
 

Table 4-1: Revised Groundwater Cleanup Levels for Indicator Hazardous Substances 
Indicator Hazardous 

Substance 
Previous Groundwater 
Cleanup Level (µg/L) 

Revised Groundwater 
Cleanup Level (µg/L) 

Volatile organic compounds 
Trichloroethylene 1 1 
cis-1,2-Dichloroethylene 35 35 
Vinyl chloride 0.2 0.2 
1,1-Dichloroethane 50 50 
1,4-Dichlorobenzene 2 2 
Ethyl ether 50 50 

Naturally occurring metals 
Arsenic 0.462 4.27 
Iron 300 1,900 
Manganese 50 730 

Conventional Parameters 
Ammonia 190 190 

 

4.2 Proposed Changes to Environmental Covenants 
 
The existing environmental covenants (discussed in Section 2.6) have overlapping solid waste 
and MTCA corrective action requirements. WMW recorded an environmental covenant with 
post-closure care requirements relating to function stability on four parcels generally associated 
with the landfill, but exclude a parcel with the OBWL permitted under WAC 173-301. WMW 
recorded the landfill closure requirements in the MTCA environmental covenant, which was 
recorded for ten parcels. The MTCA environmental covenant is otherwise restricted to 
prohibiting groundwater use; however, Ecology (2011b) approved WMW’s request to use water 
from well MW-1 for wash water, maintenance of the leachate pond, and toilets. Additionally, 
groundwater use is restricted by WAC 173-160-171(3)(b)(vi), which requires that water wells be 
set back a minimum of 1,000 feet from the property boundary of solid waste landfills. 
 
Ecology recommends that WMW consider revising the environmental covenants to more 
accurately prescribe the landfill closure, landfill post-closure, and corrective action restrictions 
with references to applicable regulations with templates provided by Ecology. Environmental 
covenants are required for landfill closure and landfill post-closure care, but may not be 
warranted for corrective action. The environmental covenants will eventually need to be revised 
to lift restrictions based on ending landfill post-closure care and meeting MTCA groundwater 
cleanup levels. 
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4.3 Additional Evaluation of Background Conditions 
 
WMW intends to evaluate options for establishing revised background limits for ammonia and 
well-specific limits for arsenic, iron and manganese. WMW reports the groundwater upgradient 
(east) of the landfill is recharged by precipitation and is relatively aerobic, whereas groundwater 
downgradient (west) of the landfill is naturally impacted by wetlands and thus expected to be 
relatively anaerobic naturally. The change in natural redox conditions across the facility affects 
concentrations of ammonia detected in groundwater.  
 
The groundwater quality standards and groundwater cleanup levels should be no more stringent 
than natural background (WAC 173-200-050(3)(b)(iii), WAC 173-340-720(7)(c)), but should be 
capable of detecting “contamination,” which includes the mobilization of naturally occurring 
compounds due to the “alteration of physical, chemical, biological, or radiological properties” by 
landfill leachate and landfill gas (WAC 173-351-100). 
 
WMW intends to assess options for developing updated background concentrations for ammonia 
that are more representative of site conditions downgradient of the landfill. In addition, and as 
described in the recent Technical Memorandum (JMO Consulting, 2021b), the updated 
background limits for arsenic, iron, and manganese may not fully bracket the natural conditions 
at the site. WMW intends to further assess the potential that localized reducing conditions (i.e., 
wetlands) in the vicinity of certain wells may allow certain metals to reach higher natural 
equilibrium concentrations than those predicted by the updated background values. 
 

4.4 Next Review 
 
In accordance with WAC 173-340-420(2), periodic reviews are required: 
 

• For as long an institutional control or financial assurance is required as part of the 
cleanup action. 

• When modifications to default equations or assumptions using site-specific information 
would significantly increase the concentrations of hazardous substances remaining at the 
site after cleanup.  

• When additional review of an ecological evaluation and reliability of the cleanup action 
is needed to assure long-term protection of human health and the environment. 

 
Thus, periodic reviews are required for as long as the corrective action environmental covenant 
is in place, and when additional background concentrations are adopted as groundwater cleanup 
levels. The next review for the Site will be scheduled five years from the date of this periodic 
review.   
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6.1 Five Year Review Evaluation Figures 
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6.2 Five Year Review Evaluation Tables 
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6.3 Agency Approval Letters for Natural Background Concentrations 
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6.4 Environmental Covenant for Landfill Post-Closure Care 
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6.5 Environmental Covenant for Corrective Action 
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6.6 Site Inspection Checklist 
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6.7 Groundwater Monitoring Network Well Logs 
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6.8 Groundwater Monitoring Network Concentration Trend Tables 
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